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Abstract: High achievements in the cognitive domain are the ultimate goal of any education, within it is important 
to understand the role of the teaching context. In this regard, the purpose of this research was to determine how teachers 
perceive the role of the teaching context on the pupils’ achievements in the cognitive domain in general technology education. 
For this purpose, a survey of teachers’ perception towards the influence of isolated elements of the teaching context, specific to 
technology education, on the achievements of learning objectives was conducted. The study was conducted as a survey on a 
Stratified sample of technology education teachers (N = 194) from Croatia. ANOVA repeated measurements statistical procedure 
was used to process the research results. The analysis of the results showed that teachers give preference to certain contextual 
elements over others. These are activities with technological artifacts, models and simulations, service-learning activities, field 
trips, work in an appropriate space and the student’s presentation of their own results. These elements can be considered as a 
contextual basis for the cognitive development of pupils in general technology education. Teachers’ perception of the influence 
of other elements of the teaching context is not negligible, but obviously there is no priority over these elements, which is why 
further research is needed. 

Keywords: teaching context, contextual approaches, elements of teaching context, cognitive achievements, technology 
education. 


Introduction 


For decades, contextual learning has been considered a successful way of achieving teaching 
goals, especially in science and technology education. The teaching context in which such teaching 
performs has an important and irreplaceable role. The teaching context can be described as a system of 
interior and exterior factors and conditions of human behavior and activity, which may affect perception, 
understanding and transformation of a particular situation, and which determine the meaning and sense 
of the situation as a whole and its comprising components (Verbitsky and Kalashnikov, 2012). From such 
a definition, it is clear that the learning context is related to situated learning theory, that is, that learning 
cannot be achieved or looked at separately from the context in which it occurs (Bell et al., 2013). The 
context can be viewed from a structural and functional (process) aspects. From a structural point of 
view, the context can be viewed as an imaginary multidimensional space in which different materials 
and communication situations are organized topologically and logically around a central object and give 
meaning to that object (Bateson, 1972; Verbitsky and Kalashnikov, 2013). The functional aspect refers 
to the relational understanding, as a mechanism that connects mental contents. Since information is the 
basis for understanding, it can be understood as a reflection of a certain impact on the recipient (here 
the student is meant), which implies a comparison of the previous and accompanying condition of the 
recipient (Stepansky, 2006). In other words, understanding any information that an individual receives 
cannot exist without context, because information can be perceived and understood only in the context 
of the individual’s previous mental state (Purkovic, 2016). Therefore, the teaching context can be viewed 
from a structural and functional point of view. The structural aspect of the teaching context actually makes 
the connection of new teaching content with authentic and socially relevant knowledge. It is actually the 
tangible or visible (physically) part of the learning environment connected with the learning content. At the 
same time, the functional aspect integrates new content into a stimulating learning environment, which 
consists of social interactions and situations in which learning and teaching activities take place. The 
structural and functional aspects together should give the student the sense and meaning of the learning 
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subject matter, and should ensure the student's understanding of the content they are learning, which Is 
a priority of the teaching process. In doing so, students should be clear about what they need to achieve 
and should lead to the opportunity for different, performative behaviors, which is only possible in scenarios 
that include that content (Gardner, 1993; Biggs, 1996; Biggs et al., 2001). The existence of such a context 
can facilitate and secure the contextual learning process. Contextual learning Brown (1998) defines as 
a strategy for helping students construct knowledge and meaning of new information through a complex 
interaction of teaching methods, content, situations and time. Berns and Erickson (2001) see such learning 
as a concept that helps teachers establish subject-matter relations with real-life situations and motivates 
students to relate knowledge to application in their lives as family members, citizens, and workers, and 
to participate in the hard work that learning requires. Johnson (2002) presents contextual learning and 
teaching as a holistic system, that is, an educational process that aims to help students understand the 
meaning of the academic content they are learning, by combining it with the context of everyday life. That is 
to say, with the context of their personal, social, and cultural circumstances. The importance of contextual 
learning and teaching, as a concept that involves relating content to the context in which such content will 
be applied, has been pointed out by other researchers. (Petrina, 1992; Kelley and Kellam, 2009). Such 
linking of content to the meaningful context that should provide contextual learning and teaching should 
be achieved through specific contextual approaches to teaching. So contextual approaches are actually 
strategies or teaching procedures that will provide students with learning in an appropriate teaching 
context. In theoretical considerations, these approaches most often include problem-based learning, 
collaborative situational learning, project-based learning, service learning, and work-based learning, as 
teaching approaches that include context as a critical component (Putnam, 2001; Berns and Erickson. 
2001; Purkovic and Bezjak, 2015). From the point of view of general technology education, Purkovic and 
Bezjak (2015) include in these approaches: a) project-based learning (and teaching), b) service learning 
activities, c) professional excursions (field trips), d) problem-based learning, and f) anchored instructions 
and g) isolated practical activities. Therefore, the teaching context should allow students to understand 
the content through contextual learning, while contextual approaches should provide appropriate teaching 
activities that support such learning. 

Despite relative clear theoretical definitions of the teaching context, contextual learning, and 
contextual approaches to teaching, exploring the impact of such teaching on student achievement is 
fraught with problems. The biggest problem is the many performance differences in teaching policies 
and practice, including differences in technology education, where the real contextual approaches 
do not dominate. In such circumstances, contextual approaches have been explored, mainly as part 
of experimental researchadapted situations, which differ notably from the realities in which teaching 
is conducted. On the other hand, if the research deprived of such situations and carried out in real- 
world teaching conditions, then it is difficult to distinguish the influence of contextual teaching from the 
influences of other contextual factors outside school (parents, society, social and cultural environments, 
etc.). Therefore, it is often necessary to analyze such approaches and investigate the effects of partial 
elements or components of contextual approaches to teaching. Such difficulties are also present when 
researching the impact of contextual approaches in primary schools in Croatia, which includes general 
technology education. Specifically, general technology education in Croatia mainly realizes through the 
regular curriculum of the Technical Culture subject and through various extracurricular activities. The 
regular curriculum realized over only 35 hours per year, as a 90-minute class with the whole class every 
other week. Given the long-standing closed and traditionally oriented curriculum, teaching generally 
consists of simple individual activities (Teaching programmes for compulsory education, 2006). During 
the realization of the subject, pupils learn about technology (depending on the class) and carry out basic 
technical activities (e.g. design, production, assembly, testing, etc.) (Purkovic, Suman and Jelaska, 2020). 
Due to the limited duration, important elements of the contextual approach are missing, such as pupils’ 
collaborative activities on the realization of their own ideas in a meaningful context. In a significantly 
different role are pupils attending extracurricular activities, which realized through an open or semi-open 
curriculum for two or more hours per week. However, even in such programs, the teacher-mentor often 
directly imposes students’ projects and activities, while in very few cases activities are the fruit of the pupils’ 
ideas. Such organization and realization of general technology education in Croatia clearly indicates that 
the impact of contextual approaches to teaching is not possible to research directly since such approaches 
generally do not exist in practice in the full sense of their meaning. Nevertheless, the different ways and 
forms of realization of technology education and the rich experiences and successes of teachers in the 
development of technical creativity (Malinar, 2008) speak in favour of the role and importance of the 
teaching context, regardless of the forms and approaches to teaching in a specific Croatian context. It is 
therefore worth exploring this impact on student achievement. However, such research presupposes an 


www.ljcrsee.com 


Purkovic, D. & Kovacevic, S. (2020). Teachers’ perception of the influence of the teaching context on cognitive Achievements in 
general technology education, International Journal of Cognitive Research in Science, Engineering and Education (lIJCRSEE), 


(8), Special issue of Current Research and Trends in Cognitive Sciences 2020, 1-15. 


analytical approach, that is, the isolation of elements of the teaching context and contextual approaches 
to teaching in order to explore their impact on students’ achievements and development (Purkovic, 2016). 
Given the key role in teaching, teachers’ beliefs and attitudes also impose themselves as an important 
medium through which this impact can be explored. 

Teachers’ perception of the effectiveness of their own teaching is related to their knowledge but also 
related to their attitudes and beliefs. Teachers’ beliefs and attitudes are closely related to their behavior 
and practice in the classroom (Nespor, 1987), and can be defined as a subset of a group of constructs 
to name, define, and describe the structure and content of mental states considered to guide the actions 
of a particular person (Richardson, 1996). Although the individual's attitudes and beliefs as a whole 
represent his or her personal understandings, beliefs, values, judgments, opinions, cognitions, prejudices, 
perceptions, preferences, personal theories, and similar constructs about a particular reality, they are 
scientifically relevant only if they are the product of cognition and experience in such reality. The construct 
of educational beliefs is broad and refined for research purposes into a number of specific sub-constructs 
(Pajares, 1992). These sub-constructs include beliefs about their own influence on the level of student 
achievement (teacher effectiveness), beliefs about the nature of knowledge (epistemological beliefs), 
beliefs about self-perception (own-concept), and beliefs about self-confidence in performing certain 
tasks (self-efficacy) (Albion, 1999). Given that, unlike knowledge, beliefs are based on assessment and 
judgment (Pajares, 1992), teachers’ beliefs about effectiveness and self-efficacy in teaching are important 
in such research. Although teachers’ beliefs can strongly influence their perception and be an unreliable 
guide to the nature of things, due to the connections between educational beliefs with planning, decision- 
making, and practice, they can be powerful predictors of teacher behavior and teaching success (Pajares, 
1992; Albion, 1999; Archambault et al., 2012). The importance and influence of teacher perception on 
student achievement has its foundations in social-cognitive theory (Bandura, 1986) through the notion of 
self-efficacy. This specific situational construct tells how the very perception of teaching, If positive, can 
have a positive effect on achievement. Teachers with a strong sense of teaching effectiveness are more 
tolerant toward students’ mistakes, strive to fight for student success, and are more willing to take the 
risks of implementing new strategies in teaching, because of reduced fear of failure (Knoblauh and Hoy, 
2008). Research also shows that teachers’ beliefs about student success are indeed related to student 
achievements (Abudu and Gbadamosi, 2014; Jordan, 2018; Ekperi et al., 2019), which contributes to 
the validity of this research as well. These researches show that teachers’ beliefs and knowledge can 
be predictors of student success, and the role of teachers’ evaluative thinking as support for assessment 
abilities has been recognized (Buckley et al., 2015; Schwandt, 2015). This term defined as critical thinking 
applied in the context of evaluation, motivated by an attitude of inquisitiveness and a belief in the value 
of evidence (Buckley et al., 2015). Studies of the impact of context on teaching and teacher beliefs have 
shown that context can significantly influence teachers’ perceptions of performance, as well as the effect 
of teaching (Bandura, 1997; Goddard and Goddard, 2001; Jordan, 2014; Wardani et al., 2020). Despite 
such findings, context is not an area where primary consideration should be given to teacher effectiveness 
(Labone, 2004), but to teaching success. This brief review showed that an experienced teacher Is the 
most competent internal evaluator and can reliably assess what can affect the success of teaching. 
Nevertheless, a teacher's perceptions should be viewed as his or her subjective perception rather than 
as a measurable magnitude of student achievement. In this sense, teacher perception may represent a 
certain limitation in the analysis of the results of such perceptions. This limitation does not diminish the 
value of the teacher's perception of the achievement of teaching objectives, as a real indicator of that 
achievement, but also as a result of the influence of various factors on this perception. In this sense, the 
relation between the teacher’s perception and the success of teaching can be viewed as the influence of 
the teacher's perception on the teaching process, as the influence of different contextual (environmental) 
elements and factors on that perception, and as the influence of contextual elements and factors on the 
teaching process (Purkovic and Jelaska, 2014). Regardless of the point of view, the teacher’s perception 
of what positively affects student achievement should be taken as a relevant indicator, which also applies 
to elements of the teaching context. 


Materials and Methods 


Due to the importance of the teaching context for student achievements and the importance of 
teachers’ beliefs for teaching success, the main aim of this research is to find out how the teachers 
of Technical Culture perceive the importance of the specific elements of the teaching context to the 
students’ achievements in the cognitive domain. This is important in order to scientifically substantiate the 
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importance of the role of the teaching context in the process of developing students’ cognitive abilities in 
technology. In this way, the aim is to influence the further development of the technology education cur- 
riculum in Croatia and beyond. Namely, the concept of knowledge in technology differs greatly from most 
other subjects and areas, which is why the process (path) of cognition itself differs (more in Purkovic, 
2018). In this sense, it is important to shed light on what context in technology learning has priority, so that 
the curriculum can be optimized. Namely, lately there are tendencies that favour learning “by the book” 
and online learning of all subjects. At the same time, technological literacy is often reduced to information 
literacy. Such trends negatively affect the development of the curriculum, and thus the development of 
students. Given the importance of teachers in the teaching process, their perception of the teaching reality 
should be taken into account in the process of improving teaching. In this sense, the elements of the 
teaching context elected by the previous analysis of the elements of contextual approaches to technology 
education (Purkovic, 2016), while students’ levels of the achievements are classified according to the 
structure of the dimensions of knowledge (Krathwohl, 2002). The isolated elements of the teaching 
context were: 

- Conducting professional excursions (field trips), 

- Activities in student cooperatives, camps, gardens and workshops (service learning activities), 

- Activities in a suitable space (workshop, laboratory, computer classroom, etc.), 

- Use of models and simulations (3D models of machines, software simulations, etc.) 

- Use of video materials and films (know-how videos, technological macro-context films, etc.) 

- Use of photographs, pictures, drawings and schemes during the activity, 

- Use of books, textbooks, magazines and texts (reading, working on a text, solving tasks, etc.) 

- Activities with customized learning materials (mental maps, self-assessment materials etc.) 

- Use of technical documentation (drawings, plans, technological lists etc.) 

- Use of computers and ICT within activities (drawing, programming, digital content creation, etc.), 

- Activities with artefacts of technology (materials, tools, machines, devices and instruments), 

- Presentation of their own results (products, plans, solutions etc.) 

The structure of dimensions of knowledge included: a) knowledge of subject content (factual 
knowledge); b) understanding of the content (conceptual knowledge); c) the application of knowledge 
(procedural knowledge); and d) managing one’s own learning; and e) self-assessment of one’s own 
knowledge as elements of the metacognitive dimension of knowledge. Factual knowledge is a basic 
element that students must know how to be familiar with a discipline or solve problems (Krathwohl, 
2002), such as knowledge of terminology and specific details and elements. Conceptual knowledge is the 
interrelationships between the basic elements in a larger structure that allow them to function together. 
Here it is knowledge of the physical and functional nature of artefacts of technology, knowledge of the 
structure and principles of operations, classification and categorization of creations and technologies, 
understanding of graphic representations, etc. Procedural knowledge related to methods of inquiry, and 
criteria for using skills, algorithms, techniques and methods. Here it refers to knowledge of technology 
(know-how) and application of knowledge and skills for decision-making, design, manufacture and 
testing of creations and products. Learning self-regulation and knowledge self-assessment are part of 
the metacognitive dimension. This dimension represents knowledge of cognition in general as well as 
awareness and knowledge of one’s own cognition, and include strategic knowledge, knowledge about 
cognitive tasks, and self-knowledge. Here, this includes the pupil’s awareness of one’s own knowledge 
and abilities, i.e., the ability to assess one’s own knowledge, and discover one’s own ways to achieve 
learning success. 

Teachers’ perceptions of the effect of isolated elements of the teaching context and contextual 
approaches on achievement were examined by an internet questionnaire. Questionnaire management, 
communication with teachers, and initial processing of results were conducted using an open source 
system Limesurvey. The data collected through the KONTK (KONtekst Tehnicke Kulture) instrument, 
was previously validated and used in a comprehensive study of the impact of the teaching context on 
the achievement of the goals of teaching Technical Culture (Purkovic, 2016). For the purposes of this 
research, the questionnaire was reduced to examine the perception of the effects of teaching context 
elements on achievements in the cognitive domain. Therefore, the questionnaire covered teachers’ beliefs 
about the effect of selected elements and approaches on pupils’ knowledge of teaching content (KNOW), 
content understanding (UNDR), application of knowledge (APPK), self-regulated learning (SREG), and 
self-assessment of their own knowledge (SEVA). Teachers responded to the posted effect statements 
based on a scale of Likert-type assessments ranging from 1 to 5, with 1 indicating the smallest and 5 the 
largest effect on student achievement. Elements of the teaching context and contextual approaches to 
teaching were extracted based on an analysis conducted by Purkovic (2016), which included 12 elements 
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of the teaching context specific to the Croatian educational environment. These elements include pupils 
activities in: conducting professional excursions (FTRP), working in student cooperatives, camps, gardens 
and workshops (SELE), activities in appropriate space (ASPA), use of models, models and simulations 
(MSIM), use of videos and films (VIMA), use of photographs, images, drawings and schemes (FPPS), use 
of books, textbooks, magazines and texts (LIBR), activities with customized learning materials (MATL), 
use of appropriate technical documentation (PLAN), use of computers and ICT (CICT), activities with 
artefacts of technology - materials, tools, machines, devices and instruments (TART), presentation of their 
own results (PRER). 

The research was carried out on a proportional stratified sample (N = 194) of teachers of Technical 
Culture, as the Croatian version of general and compulsory technology education subject. The sample was 
selected according to the typical structure of the total population of technical culture teachers in Croatia 
(Purkovic and Ban, 2013; Purkovic and Jelaska, 2014; Purkovic, 2015; Purkovic, 2016). Accordingly, 
the sample of teachers consisted of 5% of teachers with less than 5 years of teaching experience, 15% 
of teachers with 5 to 10 years of experience, 45% of them with 10 to 20 years of experience, and 35% 
of teachers with more than 20 years of teaching experience. The sample was dominated by 55% of 
teachers with targeted teacher education, 35% of teachers with engineering education, while 10% of 
teachers had a different education or a lower level of education than provided for by existing legislation. 
Considering the total number of about 740 active technical culture teachers in the Republic of Croatia and 
the large proportion of teachers with years of teaching experience, the data obtained from such a sample 
of teachers can be considered a valid basis for generalization of the research results. 

After collecting the data and eliminating incomplete answers, their computer processing and 
analysis was performed. Relevant values of descriptive statistics were calculated for all variables, while the 
results of the research showed only the most necessary ones, such as mean (M) and standard deviation 
(SD). Repeated measures ANOVA was used to determine the statistical significance of differences 
within teachers’ assessments of the effect of contextual elements and approaches on individual student 
achievement in the cognitive domain. In this way, differences with the first type error a = 0.05 were identified 
and the squared partial eta (np2) was determined as a measure of the effect size. The limit values of this 
indicator were selected according to the limitations and guidelines for the application of this indicator 
(Cohen, 1973; 1992): np2 < 0.10 for low effect; no2 < 0.25 for medium effect and np2 < 0.40 for high 
effect. For significant F-values, Bonferroni post-hoc tests were applied to identify statistically significant 
differences between effect assessments of contextual elements for each student achievement. All the 
results were interpreted qualitatively, thus distinguishing a group of contextual elements and approaches 
that, from a teacher’s perspective, significantly influence the pupils’ achievements in the cognitive domain 
in general technology education. 


Results 


For testing the appropriateness of distributions for estimates using ANOVA rm statistical procedure, 
descriptive statistical analysis was performed and baseline parameters were extracted (Table 1). The 
normality of the distributions was then examined and their sphericity was determined by Mauchly’s test. 
The normality of the distribution was examined by Kolmogornov-Smirnov and Shapiro-Wilks tests, which 
established that most of the distributions from the datasets were normally distributed and suitable for such 
Statistical processing. Exceptions related to the deviations of some distributions from the normal, due to 
the characteristics of the research sample, are not thought to significantly affect the results of the analysis 
(Harwell et al., 1992: Lix et al. 1996). Sphericity tests revealed the disturbed sphericity of distributions in 
all datasets, which is why the GG correction of degrees of freedom presented in Table 2 applied. 
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Table 1 

Basic parameters of descriptive statistics (M, SD) for the estimates of the effect of contextual 
elements on a pupils’ achievements: knowledge of content (KNOW), content understanding (UNDR), 
knowledge application (APPK), ability of self-regulated learning (SREG), self-evaluation of achievements 
(SEVA). 


ivi 
Knowledge Understanding —_ self-reguiated Self-evaluation 
| nowledge 
Pupils activities at... (KNOW) (UNDR) (APPK) (SREG) (SEVA) 


Mi sD M sD M sD M sD M sD 


conducting a professional 

excursion [FT RP] 

Students’ cooperative, 

workshops... [SELE] 

in aporopriaté spaces - 

classrooms [ASPA] 

activities with models and 

simulations [MS/M] 

use of video materials and 
408 075% 4.02 O/S8 3.66 0.852 3.49 006/ 3A 0.973 

films [VIMA] 

use photography, 

pictures, schemes [FPPS] 

actives with books, 

journals, texts [LIBR] 

activities with leaming 

matenals [MATL] 

use of technical 

documentation [PLAN] 

activities with computers 

and IGT [GiGT] 

activities with technology 

artefacts [TART] 

the pupil's presentation of 

the activity [PREA] 


415 0.688 412 0.709 408 0.726 3.60 0.848 3/3 0.741 
422 0.709 424 0664 445 0.611 3.9f 0.730 411 0.666 
444 0.6/4 440 0.736 4.53 O621 4.14 0.793 422 0.696 


449 0621 452 0613 445 06/75 409 O/78fF 411 0.625 


3.88 0.796 3.45 O7oF 373 O.affF 3.49 0.962 3.36 0.984 
3.38 0943 345 0955 323 1.024 3.24 0.995 3.09 0.998 
3.06 0.795 3.89 0.764 3.61 0.691 3.66 0.691 3.66 0.926 
3.18 0.866 3/3 0901 3.80 0901 3.2 0.956 3.50 0.9/6 
404 0.645 4.06 0.628 3.98 0.6/0 3.ff 0.951 3.60 0.962 
454 0.691 459 O64 64.67 O64fF 424 0.801 441 0.716 
424 0.738 429 0.728 436 0.750 428 Off2 435 0.720 


From the basic data of descriptive statistics, it can be seen that teachers consider the activities 
with artefacts od technology (TART) to be the most effective for most students’ achievements in the 
cognitive domain. The exception is the perception of the effect on self-regulated learning, for which 
teachers consider the presentation of pupils’ own activities (PRER) to be the most effective element. 
Teachers rated the effect of student activities with books, textbooks, journals and text material (LIBR) as 
being the lowest on average. The data presented show the smallest deviations of the estimates for those 
elements that was the highest estimated. This group includes pupils’ activities with artefacts (TART), 
professional excursions (FTRP), service learning activities (SELE), activities in appropriate space (ASPA), 
and activities with models and simulations (MSIM). This means that teachers largely agreed on the effect 
of these elements on students’ cognitive achievement. On the other hand, estimates of the effect of the 
use of books, textbooks, journals and texts (LIBR), but also the use of technical documentation (PLAN), 
are the most varied, which indicates a higher dispersion of teaching perceptions about the use of these 
elements. Surprisingly, average estimates of using computers and ICT use (CICT) are significantly lower 
than expected, especially for higher levels of pupils’ cognitive achievements. The presented results 
indicate the need for further analysis of the collected data. 
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Table 2 

Results of repeated measures ANOVA of the teachers’ perceptions on pupils’ achievements in 
cognitive domain: coefficient of correction of degrees of freedom (eG G), degrees of freedom with GG 
correction (dfG-G), mean squared (MS), F-value (F), statistical significance (p), effect size (np 2). 


Pupils’ achievements in the cognitive domain _&-c dfe-c MS F p Np? 
Knowledge of teaching content [KNOW] 0.704 7.774 30540 53.377 0.000 0.217 
Understanding teaching content [UNDR] 0.714 7855 33.941 55.567 0.000 0.224 
Application of acquired knowledge [APPK] 0.666 7.321 51.551 72.700 0.000 0.274 
Self-regulated learning [SREG] 0.718 7902 31.191 46.405 0.000 0.194 
Se/f-assessment of one's own achievement 


0.669 7.358 54.116 70.769 0.000 0.268 
[SEVA] 


Repeated measures ANOVA for each level of student achievement in the cognitive domain 
examined the statistical significance of differences within teachers ‘assessment of the effect of contextual 
elements (Table 2). The analysis of the results reveals that the effect size, and therefore the significance 
of the differences, is highest for the data set associated with assessing the effect on students’ applied 
knowledge [F (7.321) = 72.700, p < 0.01, no2 = 0.274, observed power = 1] and with the student's ability to 
self-assess achievements [F (7.358) = 70.769, p < 0.01, no2 = 0.268, observed power = 1]. Slightly lower 
effect sizes, as well as significance differences, are made by assessments on the understanding of teaching 
content [F (7.714) = 55.567, p < 0.01, np2 = 0.224, observed power = 1] and on the student’s knowledge 
of teaching content [F (7.704) = 53.377, p < 0.01, np2 = 0.217, observed power = 1]. The smallest effect 
size and significance of differences, although not less important, were observed for assessing the effect of 
elements of the teaching context on students’ ability to manage their own learning [F (7.718) = 46.405, p 
< 0.01; np2 = 0.194, observed power = 1]. From these differences within the estimates, it is clear that the 
Statistical significance of the differences, F values and effect sizes are respectable. Therefore, it is worth 
further analysing the differences between assessing the effect of contextual elements and approaches 
on students’ achievements. In order to isolate those contextual elements and approaches that, from a 
teacher’s perspective, significantly influence student achievement in the cognitive domain, Bonferroni's 
post-hoc tests highlighted the differences between assessments of the effect perceptions for each level 
of achievements. 


FTRP - Field trips 

SELE - Service learning 

ASPA - Suitable space 

MSIM - Models and simulations 
VIMA - Videos and films 

FPPS - Pictures and schemes 
LIBR - Textbooks and texts 
MATL - Learning materials 


Estimated marginal means 


PLAN - Plans and documents 

CICT - Computers and ICT 

TART - Artefacts of technology 
PRER - Presentations of own results 





FTRP SELE ASPA MSIM VIMA FPPS LIBR MATL PLAN CICT TART PRER 


Figure 1. Estimates of the influence of contextual elements on pupils’ knowledge 


Among the assessments of the effect of contextual elements and the approach on students’ 
knowledge, a group of elements that teachers consider the most important stand out (Figure 1). This 
group consists of student activities with artefacts of technology (TART), use of models and simulations 
(MSIM), and activities in appropriate spaces (ASPA), whose estimates are not statistically different but 
differ from the estimates of other elements at the level of statistical significance p < 0.05. The group of 
elements whose assessments of the effect on students’ knowledge that are not negligible include; the 
pupils’ presentation of their own results (PRER), activities in pupils’ cooperatives, camps, gardens and 
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work-shops - service learning (SELE), professional excursions (FTRP) and the use of video material in 
teaching (VIMA). The values of the estimates of these elements do not differ significantly, however they 
differ from the lower estimated elements at the level of statistical significance p < 0.05. An exception is the 
assessment of the use of computers and ICTs (CICT), which estimates are not significantly different from 
the estimates of the use of video materials in teaching (VIMA). However, due to the statistical significance 
of differences with respect to other elements in this group, use of computers and ICT (CICT) we can only 
cautiously classify as a part of this group. Elements whose effect is not highly estimated include the use 
of photographs, images, drawings and schemes (FPPS), the use of learning materials (MATL), and the 
use of technical documentation (PLAN), whose values of estimates differ from others at the statistical 
significance level p < 0.01. The effect assessments of the lowest-scoring element, the use of books, text- 
books, journals, and texts (LIBR) are different from other estimates at the level of statistical significance p 
< 0.001, making this element the least effective on pupils’ knowledge. 
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Figure 2. Estimates of the influence of contextual elements on pupils’ understanding 


In assessing the effect on pupils’ understanding of content (Figure 2), teachers consider the most 
effective are the activities with artefacts of technology (TART), and the use of models and simulations in 
teaching (MMSI), whose assessment values differ from most others at the statistical significance level of 
p < 0.05. The exception here is the assessments of effect of the activities in appropriate Space (ASPA), 
whose estimation values are not significantly different from using models and simulations (MSIM), which 
is why we can count this element as the part of the group with the highest effect. Somewhat lower, but 
still high, is the estimated effect of pupils’ presentation of their own results (PRER), activities in student 
cooperatives, gardens, camps and workshops (SELE) and professional field trios (FTRP). The values of 
the estimates of these elements differ from those estimated lower at the level of statistical significance 
p < 0.05. The exception is the implementation of professional excursions (FTRP), whose estimates do 
not differ significantly from the assessments of video material use (VIMA) and computer and ICT use 
(CICT), making the effect of these elements relatively influential for the content understanding. However, 
due to the absence of a statistically significant difference from the lower estimated effects of the use of 
photographs, images, drawings and schemes (FPPS) and activities with learning materials (MATL), the 
above elements can be included in the same effect group. Specifically, the values of estimates within 
this group do not differ from each other, and they differ from most of the others at the level of statistical 
significance p < 0.05. Activities with technical documentation (PLAN) form a relatively separate element 
since the values of the estimates do not differ statistically significantly from the elements (FPPS) and 
(MATL) of the previous group, but differ from the lowest estimated effect of the use of textbooks, journals 
and texts (LIBR) at the level of statistical significance p < 0.001. 
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Figure 3. Estimates of the influence of contextual elements on pupils’ application of knowledge 


When it comes to pupils’ application of knowledge (Figure 3), teachers’ estimates of student activity 
with artefacts of technology (TART) are by far the most significant and different from other estimates 
at the level of statistical significance p < 0.05. An exception Is the activities of students in a suitable 
space (ASPA) whose estimates are not statistically significantly different from the previous element. 
In the group of highly assessed elements, whose estimates differ from all lower ones at the level of 
Statistical significance p < 0.01, should be included already mentioned activities in the appropriate space 
(ASPA), activities with models and simulations (MSIM), service learning activities - cooperatives, gardens, 
workshops (SELE) and pupils’ presentations of their own results (PRER). The group of elements whose 
influence on the application of knowledge is lower estimated consists OF professional excursions (FTRP), 
use of computers and ICT (CICT), use of video and film (VIMA), use of photographs, pictures, drawings 
and schemes (FPPS), activities with learning materials (MATL) and use of technical documentation 
(PLAN). The values of the estimates from this group do not differ statistically from one another, and they 
differ from other estimates at the level of statistical significance p < 0.001. The lowest estimated influence 
was the use of books, journals and texts (LIBR), whose values of estimates differ from others at the level 
of statistical significance p < 0.001. 

When it comes to assessing the influence on pupils’ self-evaluation abilities (Figure 4), the group of 
elements whose influence the teachers have highly evaluated are highlighted here: The highest estimated 
influence was the activity of pupils with artefacts of technology (TART), presentation of their own results 
(PRER), and the influence of activities in a suitable space (ASPA), activities in student cooperatives, 
gardens, camps and workshops (SELE) and the use of models and simulations (MSIM).The values 
of estimates from this group are not statistically different, but they differ from other estimates at the 
level of statistical significance p < 0.001. The much lower-rated elements here include the estimates of 
professional excursions (FTRP), activities with computers and ICT (CICT), use of technical documentation 
(PLAN), activities with learning materials (MATL), use of videos (VIMA) and the use of images, drawings 
and photographs (FPPS). The values of the estimates of the elements in this group differ statistically from 
the other estimates at the level of statistical significance p < 0.01. The effect of using textbooks, books, 
magazines and texts (LIBR) again rated lowest, with estimates differing from the others at the statistical 
significance level of p < 0.01. 
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Figure 4. Estimates of the influence of contextual elements on pupils’ self-evaluation abilities 


Among the assessments of the influence of contextual elements and approaches on pupils’ 
management of their own learning, the highest are the assessments of pupils’ presentations (PRER), 
but also activities with artefacts of technology (TART), activities in a suitable space (ASPA), and the 
use of models and simulations in teaching (MSIM). The values of estimates from this group do not 
differ statistically from one another, but differ with respect to the lower estimated elements at the level 
of statistical significance p < 0.01. An exception is the difference between the estimates of the last two 
elements (ASPA) and (MSIM) with respect to activities in student cooperatives, gardens, camps and 
workshops (SELE) according to which these estimates are not statistically significant. This finding places 
pupils’ activities in student cooperatives, gardens, camps, and workshops (SELE) as important elements, 
yet are inferior to the highest-rated (PRER) and (TART) elements. Within the group of substantially 
lower assessments, consists the use of computers and ICT (CICT), learning materials activities (MATL), 
professional excursions (FTRP), use of photographs, pictures, drawings and schemes (FPPS), use of 
video materials (VIMA) and activities with technical documentation (PLAN). Specifically, the estimates of 
the elements in this group are generally not statistically different from one another, but differ from other 
elements at the level of statistical significance p < 0.05. Nevertheless, it is worth noting that the estimates 
of activity with computers and ICT (CICT) in this group differ from the lower estimates (VIMA), (FPPS), 
(PLAN) at the level of statistical significance p < 0.05. Such a finding means that the use of computers 
and ICT in teaching from a teacher's perspective has some influence on pupils’ self-regulation of learning. 
Again, the lowest estimated influence is the use of books, journals and texts in teaching (LIBR), whose 
values of estimates differ from all others at the level of statistical significance p < 0.05. 
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Figure 5. Estimates of the influence of contextual elements on pupils’ self-regulated learning 
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Discussions 


Within the teacher's assessments of the impact of contextual elements on the student's 
achievements in the cognitive domain, a certain hierarchical structure of the importance of these elements 
is recognized. Predictably, the greatest influence of context seen by teachers in the application of acquired 
knowledge and the pupils’ abilities of self-assessment of their own achievements. Given the structure of 
the sample, which consists mainly of middle-aged teachers, it is certain that this hierarchy is not the 
result of “contemporary” educational trends. Moreover, it is opportune to assume that teachers base this 
judgment on personal experiences of the influence of the teaching context on the process, above all, of 
teaching and evaluating the level of student achievements. Precisely through the evaluation of procedural 
knowledge, but also the metacognitive skills of students, teachers can feel the “fine nuances’ in the levels 
of student achievement, but also the role of the teaching context in these processes. It is expected that 
teachers are often not even aware of how certain interventions and innovations in the teaching process 
actually change the context, or elements of the teaching context. However, they are well aware of the 
results of that act. Especially if they result in better performance for students and are manifested in a real 
self-assessment of students’ own achievements. 

The pupil's factual knowledge and understanding of the teaching content are aspects of cognition 
that, according to teachers, can greatly influence the teaching context. Namely, the estimates of the impact 
of some contextual elements for these types of knowledge are slightly higher than the estimates for other 
types. Given that this knowledge represents lower levels of knowledge, this is logical and expected. Such 
an order represents the material-cognitive foundation of procedural (and meta-cognitive) knowledge and 
reflection of student achievements. However, in assessing these two, emphatically cognitive components 
of this domain, there is no real application of knowledge, and therefore the impact of the teaching context 
is more difficult to determine. Therefore, such a ranking of the impact of the teaching context would not be 
justified to interpret as the need to marginalize these types of knowledge and as an escape of teachers 
from traditional patterns of learning and teaching. Moreover, it seems that teachers, through assessing 
the impact of the teaching context, perceive and position teaching content more realistically than a large 
number of theorists and proponents of contemporary educational approaches. 

Managing one’s own learning Is a cognitive aspect of student achievement where teachers see the 
least influence of the teaching context. However, it should be emphasized here that it is actually about 
the attitudes of teachers towards the impact of context on the pupil’s management of their own learning. 
It is about assessing the most complex psychological processes in students, learning! Teachers actually 
cannot determine the actual impact of context on managing students’ own learning. They only indirectly, 
probably again through the level of student achievements, evaluate the extent to which meaningful and 
realistic teaching of the technology influences the students’ thinking strategies. In doing so, teachers 
believe that the influence of context in managing their own learning Is significant, which is certainly true, 
but difficult to objectively validate. 

The problem of isolating contextual elements that significantly affect students’ cognitive 
achievements from the teacher’s perspective is much more complex. The results as a whole indicate 
that for lower levels of achievement (knowledge and understanding) the differences in assessments are 
significantly smaller than the differences for applied knowledge and metacognitive skills. Already from 
the preliminary descriptive analyses, it has been suggested that the traditionally established elements of 
the context in the teaching and teaching of the Technical Culture are considered by teachers to be less 
effective in the sphere of the progression of student cognition. Given the number of respondents, and 
the current educational policy and implementation of the Technical Culture curriculum, this information 
is Critical. In particular, influence assessments of the use of books, textbooks, journals and texts (LIBR), 
as well as the use of technical documentation (PLAN), are the lowest ranked elements of context in the 
prediction of cognitive development. The teaching practice of Technical Culture in Croatia shows that 
these are the dominant contextual patterns for the teaching and learning process. Additional analysis of 
data for these two variables determined a certain dispersion of results within the sample of respondents, 
which would be useful to investigate with additional analyzes. Nevertheless, the general view of teachers 
is that they have the least influence in all the cognitive achievements discussed here, even for the lowest 
levels of knowledge. Furthermore, the results show that the average assessments for using computers 
and ICT (CICT) in teaching are significantly lower than expected, especially for higher levels of cognitive 
achievement. This finding can be interpreted in several ways. One of them Is certainly the animosity 
of teachers towards computers and ICT as teaching content, which has been the legitimate content of 
Technical Culture for almost two decades in Croatia. However, such content is not treated as a technology 
development tool, though it accounted for almost 20% of the total curriculum share, which Is twice as 
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much as most core technological content. The relatively low assessments of the impact of computers and 
ICT can be attributed to the informal forcing of this element of context in all fields of education, especially 
in technology education. While this is implied for this education, it also often leads to inappropriate 
virtualization of learning and teaching, thus learning about the context rather than within it. Ultimately, 
such an approach leads to learning about the technological environment, a diametrically opposite effect 
from the curriculum-determined educational intent of learning within the technological environment, in 
a realistic context. This is supported by the results of determining the influence on students’ cognitive 
achievement for the students’ activities with artefacts of technology (TART). Precisely, this element of 
context that teachers find most influential in the development of all levels of cognition, except for self- 
regulation (self-management) of their own learning. The activities of pupils with technological artifacts 
represent the real context of the natural, social and technological environment and their interaction. Even 
without additional scientific studies, it is clear that activities with technological artifacts should be the basis 
for materializing the educational goals of technology teaching at all levels of education. Unfortunately, it is 
not the case, even at the highest levels of educational policies. Such results are broadly in line with previous 
research into teachers’ perceptions of the impact of elements of the teaching context on the achievement 
of teaching goals (Purkovic, 2016), in which the activities of students with artefacts of technology have 
also been a dominant element of influence. After all, scientists agree that artefacts of technology, by their 
physical and functional nature, are the most direct way for a student's first understanding of technology 
(Mitcham, 1994; De Vries, 2016; Jones et al., 2013; Purkovic, 2018). However, it should emphasize that 
any educational reform and curricular approach, in addition to formal, declarative and cosmetic changes, 
also completely redefine the role of the teacher. Thus, the responsibility for the elements of context that 
will potentially result in cognitive student progression is borne by the teacher at all levels considered here. 

In the opinion of teachers at almost all levels in the cognitive domain, except for self-regulated 
learning, important elements of context are pupils’ activities with artefacts of technology (TART), field 
trios (FTRP), service-learning activities (SELE), activities in a suitable space (ASPA) and activities with 
models and simulations (MSIM). Although the impact of computer and ICT activities (CICT) is moderately 
assessed, today it forms an integrative “fabric” of technological literacy development and should be 
associated with important elements of the context. All of these elements actually complement the context 
of students’ activities with artefacts of technology and are largely constrained by technological reality and 
the immediate environment. It should be noted that all significant elements of the context, apart from the 
responsibilities (and competences) of teachers as human resources, also require material resources, 
from appropriate space needs, teaching resources and aids to the financial resources for organizing and 
conducting field trips. 

For pupils’ self-regulation of their own learning, which also means the development of metacognition, 
teachers most assessed the impact of pupils’ presentation of their own activity results (PRER). With the 
highly appreciated impact of activities with artefacts for this level of cognition, it is evident that teachers 
consider it important to invest a great deal of mental effort on the part of students to elaborate their own 
activities, especially with artefacts of technology. Given that pupils necessarily collaborate with each other 
in the process of preparing a presentation, by exploring sources and arguments, it can be observed that 
teachers understand the importance of the human aspect of technology for the development of pupil 
cognition. 


Conclusions 


The teaching context proves to be an important factor, but also a predictor of the success of each 
teaching, and especially of the technology education. However, given the permanently limited school 
conditions, the influence of contextual learning and teaching is not easy to explore. Therefore, analysis of 
the teaching context, which can be relevant to the learning process, is often the only “path” of research, 
and teachers are often the only “litmus” to determine which elements of teaching context can influence 
student achievements in the cognitive domain. 

The teacher's perception of the influence of elements of the teaching context and approaches 
specific to general technology education clearly emphasizes the importance and hierarchical structure of 
the importance of those elements and approaches that should dominate this teaching. Pupils’ activities with 
artefacts of technology (tools, machines, devices and instruments) are considered essential in technology 
teaching, and according to teachers, they have the greatest influence on content knowledge, content 
understanding and application of knowledge. Here, of course, it must be assumed that such activities are 
meaningful to the content that is learned from the pupil’s perspective. In addition to activities with artefacts 
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of technology, for developing pupils’ self-regulated learning and self-assessment of their own learning, as 
part of metacognition, teachers emphasize the importance of pupil's presentation of the results of their 
own activities. At the same time, for each level of achievement in the cognitive domain, teachers highly 
rate the importance of student activities with models and simulations, service-learning activities, and the 
implementation of all activities in a space appropriate for technology education. Adding to these elements 
and high estimates of the influence of field-trios on achievements in the cognitive domain, a set of teaching 
context elements obtained as a set of dominant contextual activities in general technology education. Of 
course, activities with computers and ICT, although moderately influential, are imposed as an unavoidable 
element of the context, but without a decisive influence on the cognitive achievements of pupils. All other 
elements of the teaching context observed, which are common in almost all classes, from the teacher's 
point of view, are merely a means of contextualizing teaching content in general technology education 
and are not the basis for students’ cognitive development. This highlights the fact that the process (“path”) 
to technological knowledge is important for achieving a high level of student achievement and cannot be 
skipped by “serving knowledge” that abounds in books and the Internet. Therefore, these findings are an 
important step towards optimizing the general technology education curriculum in which certain context 
elements should take precedence over others. 

Despite such findings, it should be emphasized that it is a teacher's perception of influence, rather 
than a real measurement of the impact of certain activities on student achievements. At the same time, it 
should be noted that no element of the context was considered unimportant by teachers, which is why all 
elements have a certain importance and significance for student achievement. Although the teacher is an 
important factor in the quality of teaching and can best assess what may have an impact on students in a 
particular teaching, here is elaborated a general perception that cannot be applied to every student and 
in every environment. Therefore, future research into the impact of the teaching context should explore 
how the achievements of students who have been intensively exposed to these dominant activities are 
distinguished. It is also necessary to investigate the impact of all elements of the teaching context on 
different brains, in order to gain a clearer insight into how students conceptualize technology in their own 
minds with respect to their individual differences. This will give a “clearer picture” of the real impact of the 
teaching context on the group and individual pupil achievements, which may shape the best structure of 
the learning and teaching context, as well as the future curriculums of general technology education. 
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